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I hereby certify that this correspondence and all 
marked attachments are being deposited with the 
United States Postal Service as first-class mail in 
an envelope addressed to: Assistant 
Commissioner for Patents, Washington, D.C. 
20231, on 



(Date) 



Mincheol Kim, Reg. No. 51,306 



DECLARATION UNDER 37 C.F.R. $ 1.132 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

I, Dr. Dong Soo Lee, do hereby declare as follows: 



1. I received a Ph.D. in food chemistry from Pukyong National University at 599-1 
Daeyun-3-Dong, Namgu, Busan, Korea in 1997, and now am working as the Head of Research 
Team in KBP Co, Ltd. at 584-1 Chilgoi-Dong, Pyongtaek-si, Gyeonggi-Do, Korea. A list of my 
representative publication is attached hereto as Appendix A. 

2. As a co-inventor, I am familiar with the claimed invention of the above-identified 
patent application. I understand that in the August 13, 2002 Office Action, the Examiner rejected 
Claims 1-11, 13-29, 33-37, 51-61 relying on Eliaz et al. (U.S. Patent No. 6,274,566) in view of 
Dorian et al. (U.S. Patent No. 5,639,467), and Claims 41-50 relying on Eliaz et al. and Dorian et al. 
in further view of Iwata et al. (U.S. Patent No. 5,324,526). I have reviewed these references in 
preparing this Declaration. 
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3. In this declaration, I would like to set forth that the presently claimed 
polymannuronate with a molecular weight from about 40,000 Da to about 80,000 Da has very 
good cholesterol binding capability, which is substantially higher than polymannuronates with 
other molecular weight ranges. 

4. In order to show the superior cholesterol controlling effects of the presently 
claimed polymannuronate over other materials, I conducted experiments comparing the 
cholesterol binding capability of polymannuronate of various molecular weights. 

Preparation of Polymannuronates 

5. T prepared^! 2 compositions-of^polymannuronate with various molecular weights 
according to the process described in Example 1.1 of the present specification. Initially, 12 
samples, each of which contains 60g of alginate (average molecular weight of about 1300 kDa,) 
were prepared. Each sample was mixed with 30g of an aqueous solution of 0.4 M acetic acid. 
The 12 mixtures were stirred for hydrolysis at about 100°C for the different time periods as set 
forth in Table 1 below. Concentrated acetic acid was added to each of the hydrolysis resulting 
mixture to adjust its pH to 2.8-3.0. The pH-adjusted mixture was subjected to centrifugation. 
The supernatant was collected and neutralized by adding an aqueous solution of 1 M sodium 
carbonate. Then, ethanol was added to the neutralized solution to produce precipitation. The 
precipitated material was separated with the use of a centrifuge. The separated material was 
dissolved in distilled water. Ethanol was added to the aqueous solution to produce precipitation, 
which is separated by centrifugation to obtain substantially isolated polymannuronate. 

Molecular Weights of Polymannuronates 

6. The molecular weights of the obtained polymannuronates were measured using a 
Gel Permeation Chromatography (GPC), Model No. Waters 515, available from Waters Korea 
Ltd., using two columns, Ultra Hydrogel 500 and Ultra Hydrogel Linear, both available from the 
same company. The reflective index (RI) detector used was a Waters RI 410, also from Waters 
Korea Ltd. A solution of 0.1 N NaN03 was used as the eluent at a flow rate of 1 ml/min. During 
the operation, the columns were kept at 45 °C, and the RI detector was kept at 35 °C. The 
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measured molecular weights of the polymannuronates from the 12 samples are listed in Table 1 
with the time periods for the hydrolysis. 



Table 1 



Sample No. 


Time for Hydrolysis (min.) 


Molecular Weight (Kda.) 


1 


20 


210.3 


2 


25 


155.5 


3 


30 


122.1 


4 


40 


92.6 


5 


45 


82.9 


6 


50 


72.3 


7 


55 


62.8 


g 


60 


53.2 


9 


150 


44.2 


10 


240 


32.4 


11 


360 


23.0 


12 


480 


10.2 



Cholesterol Binding Capability of Polymannuronates 

, . 7. Binding capability of the polymannuronate with cholesterol was measured for 
each of the various molecular-weight polymannurontes. To 10 ml of 1 % (0.1 g) cholesterol 
solution in glacial acetic acid, 0.3 g of each polymannuronate sample was added to prepare a 3% 
polymannuronate sample in the cholesterol solution.- The mixture was mixed well and left for 
about 30 minutes at room temperature. Then, the mixture was centrifuged (10,000 x g for 10 
min), and the supernatant was collected. The cholesterol content in the supernatant from each 
polymannuronate sample was measured using the well establiahed method described in Sperry, 
W, M, and M. Webb. (1950) J. Biol. Chem., Vol. 187, 97, a copy of which is attached hereto as 
Appendix B. 
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8. The measured cholesterol content in each supernatant represents the amount of the 
cholesterol that did not bind with the polymannuronate in each sample. From the measured 
cholesterol content, the cholesterol binding capability of the polymannuronate was obtained. The 
cholesterol bound with the polymannuronate in each sample is the initial cholesterol amount (0.1 
g) less the measured cholesterol content. The cholesterol binding capability of each sample is the 
ratio of the cholesterol bound with the isolated polymannuronate to the initial cholesterol amount 
(0.1 g). Table 2 below summarizes the measured cholesterol contents in the supernatants and the 
cholesterol binding capabilities of the polymannuronate samples. Figure 1 following Table 2 
plots the cholesterol binding capability (%) of polymannuronate versus its molecular weight. 



Table 2 



Sample No. 


r o i y mdnn uro net ic 
Molecular Weight (KDa) 


lVlCabUTCU l^UUlColCIUl 

Content (g) 


" f^Vir^lpctprnl TVinnino-- 

Capability (%) 


1 


210.3 


0.065 


Ml 

M 


2 


155.5 


0.063 


37 


3 


122.1 


0.063 


37 


4 


92.6 


0.060 


40 


5 




0.036 


1 


6 




0.035 


B 


7 


PI 


0.031 • 


■ 


8 


53.2 

,.' : r. 


0.031 


1 


v 9 




0.038 


1 


f |0 




0.055-#. 




11 


23.0 


0.056 


44 


12 


10.2 


0.062 


38 
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Figure 1 
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9. As summarized and illustrated in Table 2 and Figure 1 5 the polymannuronate 
having a molecular weight of from about 40,000 Da to about 80,000 Da has up to about 197 % 
(69/35) of cholesterol binding capability over the polymannuronates with other molecular 
weights. At a minimun, the polymannuronate having a molecular weight of from about 40,000 
Da to about 80,000 Da still has about 138 % (62/45) of cholesterol binding capability over the 
polymannuronates with other molecular weights. 

' * ^ V'* \ : ~ : ' 

Conclusion " ' :;v - ■ • , - ■ ./^ 

10. From the data obtained in the above described experimentation, It is my 
conclusion that the polymannuronate with a molecular weight from about 40,000 Da to about 
80,000 Da has a substantially higher cholesterol binding capability than polymannuronates with 
other molecular weight ranges. It is generally known that cholesterol bound with alginate in the 
human body would likely be discharged therefrom rather than remaining in the blood stream. 
Given the substantially higher cholesterol binding capability, it is also my conclusion that the 
polymannuronate with a molecular weight from about 40,000 Da to about 80,000 Da would have 
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substantially better cholesterol lowering or controlling ffects than polymannuronates with other 
molecular weight ranges, 

11. I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true, and further that 
these statements were made with the knowledge that willfiji false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code, and that such willful false statements may jeopardize the validity of the application 
or any patent issuing thereon. 

Respectfully submitted, 

Dated: , U , . Bv: 

Dong Soo Lee, Ph.D. 

Address: /«f ,x-&. /EUyVj* HPT 

4r/*v*l-!h-0o, fare*.. 

S:\DOCSVMCX\MCIG69S2.DOC 
021 103 
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1. Kim, J. M., C. S. Kim, H. J. Kim, B. J. Moon, J. H. Lee, D. S. Lee and 
J. W. .Lee. 2002. Effect of microbial product on microorganisms in 
soil and growth of cabbage and tomato. Kor. J. Life Science, 12(5), 
515 - 522. 

2. Lee, D. S., T. J. Nam, J. S. Choi and J. H. Pyeun. 2002. Effect of 
polymannuronate feeding on compositions of serum and liver lipids 
in the high-cholesterol fed rats. Korea YakhakHoeji, 46(4), 283- 
289. 

3. Lee, D. S., T. J. Nam and J. H. Pyeun. 1998. Effect of low 
molecular alginates on cholesterol levels and fatty acid 
composition of serum and liver lipids in cholesterol-fed rats. J. 
Korean fish. Soc, 31(3), 399-408. 

4. Lee, D. S., H. R. Kim and J. H. Pyeun. 1998. Effect of low- 
molecularization on rheological properties of alginate. J. Korean 
Fish. Soc, 31(1), 82-89._ 

5. Lee, D. S., H. R. Kim, D. M. Cho, T. J. Nam and J. H. Pyeun. 1998. 
Uronate compositions of alginates from the edible brown algae. J. 
Korean Fish. Soc, 31(1), 1-7. 

6. Han, Y. S., D. S. Lee, S. I. Kim, D. S. Kim and J. H. Pyeun. 1996. 
Nitrogenous constituents in the extract of crabs caught in the 
Korean adjacent sea. Korean J. Soc. Food Sci., 12(4), 469-480. 

7. Pyeun, J. H., D. S. Lee, D. S. Kim and M. S. Heu. 1996. Activity 
screening of the proteolytic enzymes responsible for post-mortem 
degradation of fish tissues. J. Korean Fish. Soc, 29(3), 296-308 

8. Choi, J. H., D. W. Kim, Y. S. Moon, J. I. Kim, D. S. Lee and J. H. 
Pyeun. 1995. Feeding effect of dietary fiber-added instant noodle 
on biological action of rats. Kor. J. Gerontol., 5(2), 88-92. 

9. Kim, D. S., D. S. Lee, D. M. Cho, H. R. Kim and J. H. Pyeun. 1995. 
Trace components and functional saccharides in marine algae 2. 
Dietary fiber contents and distribution of the algal 
polysaccharides. J. Korean Fish. Soc, 28(3), 270-278. 

10. Cho. D. M., D. S. Kim, D. S. Lee, H. R. Kim and J. H. Pyeun. 1995. 
Trace components and functional sacchardies in seaweed-1 
Changes in proximate composition and trace elements according to 
the harvest season and places. J. Korean Fish. Soc, 28(1), 49-59. 
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